0    Past and Future Atmospheric

3    Concentrations of Carbon Dioxide
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Peter G. Brewer

This chapter on how the carbon content of the atmosphere and other
reservoirs may change over time has been written in several sections by
individual authors.  In reviewing the material it is clear that all
controversy in this area has not been resolved. There are three
principal goals that we seek in our evaluation of the carbon cycle
among atmosphere, oceans, and biota. First, the climate change that we
anticipate is based on the atmospheric C02 rise. We only have good
measurements of atmospheric C02 from the time of the International
Geophysical Year in 1958 to the present. We need to know the preindus-
trial value, the time course of its change in the decades prior to
1958, and the factors causing this change. Second, we need to know as
accurately as possible the fluxes of C02 among atmosphere, ocean, and
biota today so as to be able to evaluate contemporary measurements; to
separate natural, anthropogenic, and climatically modified effects? and
to identify the role of other greenhouse gases. Third, if our projec-
tions of the future are to have credibility, we must understand the
sensitivity of our carbon reservoirs to change and the linkages and
feedbacks that exist between them.

We do have reasonable knowledge of the consumption of fossil fuels
in the early part of this century. If we assume that the airborne CO2
fraction has remained constant over this time, then simple backextrapo-
lation yields an atmospheric CO2 level of about 290 ppm at the turn
of the century. Direct measurements of C02 in air at that time yield
equivocal values, having a mean of about 290 ppm and a low value of
about 270 ppm. Recent measurements of the C02 content of air trapped
in glacial ice indicate a value of about 265 ppm for the middle of the
last century. If a preindustrial value of 265 ppm is accepted, then
two things are apparent. First, the discrepancy between the extrapo-
lated 290 ppm and the observed 265 ppm must be accounted for; the
difference of 25 ppm added to the atmosphere most likely would come
from the terrestrial biosphere. There is little evidence for an oceanic
source, although modest degassing of the ocean would occur on warming.

Second, the discrepancy is not an insignificant fraction of the
atmospheric C02 rise but accounts for some 30% of the C02 signal
that we see today. The warming due to C02 is complex but may be
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